The present research concerns the numerical dynamical analysis in elasto-acoustics, taking into account the geometrical nonlinearities induced by the large displacements/deformations of the structure and assuming the internal acoustic fluid occupying an internal cavity coupled to the structure to remain in a linear range of vibration. More particularly, the modeling includes sloshing and capillarity effects on the free surface. A numerical application is presented.
INTRODUCTION
The structural-acoustic system under consideration is made up of a tank structure filled with a linear inviscid compressible fluid. Gravity effects and surface-tension effects of the free surface and corresponding coupling terms are taken into account as described in [1] . A linear elastic constitutive equation is considered for the structure. It is also assumed that the structure undergoes sufficiently large deformations and large displacements in order to consider the geometrical nonlinear effects [2] , but also sufficiently moderate so that the fluid behavior remains linear [3] . A total Lagrangian formulation around a static equilibrium state taken as a reference configuration is used.
DESCRIPTION OF THE COMPUTATIONAL MODEL
Let U(t), P(t), and H(t) be the R n S , R n F , and R n H -vectors corresponding to the finite element discretization of the structural displacement, fluid pressure, and free-surface elevation fields. The computational model is then written [3] as, [4, 1, 3] . The R n S -vector F N L (U) is the nonlinear term issued from the large displacements/deformations induced by the geometrical nonlinearities. An adapted numerical nonlinear reduced-order model of order N requiring the numerical computation of the elastic modes of the structure with fluid added mass effect, of the acoustic modes of the fluid, and of the sloshing modes of the free surface [1] is proposed in [3] . Such computation on mid-power computers can be very challenging when large finite element meshes are involved. The original computational strategy [5] that allows for circumventing these difficulties is used in this analysis. The nonlinear reduced-order model is then written as
in which Q is the R N −vector of the generalized coordinates, solution of the nonlinear dynamical equation
in which [M F SI ], [D F SI ], and [K F SI ] are the reduced mass, damping, and stiffness matrices of the coupled fluid-structure system, where F and F NL (Q) are the R N −vectors of the reduced external force and of the reduced nonlinear force that is obtained numerically from the explicit construction of the quadratic and cubic reduced stiffness terms with the finite element method [2] . 
NUMERICAL APPLICATION

CONCLUSIONS
The nonlinear dynamical analysis of a coupled fluid-structure system taking into account both sloshing and capillarity effects has been investigated. Its efficiency is demonstrated through a numerical application.
